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In 1960, Missouri farmers raised 224 million bushels of corn; their average 
yield was 53 bushels per acre. Research results suggest that this yield could be 
doubled through the use of sufficient fertilizers and appropriate management practices. 
The 1959 Agricultural Census reported that Missouri farmers used an average of 
215 pounds of fertilizer per acre. Because of the importance of fertilization in crop 
production, Research Project 455, "The Economics of Fertilizer Use on Corn in 
Miseouri, " was instituted in 1961 to provide additional information on the subject. 
A series of experiments were designed to relate corn yield response to 
nitrogen and plant population. This is the second 'annual report of progress in 
these studies. Seven rates of nitrogen and__ four rates of plant population were used. Quantities of potash, phosphorus, and lime were applied at each location so that 
plant nutrients other than nitrogen would not limit yields. The quantities applied 
were calculated from results of soil tests. Because yields did not decrease appre-
ciably at high planting rates in 1961, planting rates were increased in 1962. 
The 1962 growing season was not as favorable for corn porduction as was 
that of 1961. The highest single plot yield in any experiment, 136. 2 bushels per 
acre, was recorded at the North Missouri Research Center at Spickard; this experi-
ment also had the highest average treatment yield, 127. 8 bushels. Climatic con-
ditions were more favorable for corn production at this location; the other three 
experienced severe drought conditions. Although the experiment at Sikeston was 
irrigated, yields were below expectations. 
The experiment in southeast Missouri was temporarily moved to the Sikeston 
Field pending location of a permanent site at the Portageville Research Center. The 
experiments in Saline County near Marshall and on the Bradford Experiment Farm 
at Columbia were replanted. This caused loss of soil moisture which was not re-
plenished by May or June rains. 
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EXPERIMENTAL PROCEDURE 
Locations 
The same basic experiment was conducted at four locations: The North 
Missouri Agricultural Research Center near Spickard; the A. H. Orr farm near 
Malta Bend in Saline County; the Bradford Experimental Farm at Columbia; and 
the Sikeston Field of the Delta Center, Sikeston. Climatological data for each 
location are given in Table 1. 
Field Design 
A complete factorial was imposed on a randomized block split-plot design. 
Four levels of plant population were whole plot treatments. Seven nitrogen rates 
were applied to subplots within whole plots. Appropriate randomization procedures 
were used. This design estimates the main effects of plant population less precisely 
than main effects of nitrogen or the nitrogen-plant population interaction. Three 
replications were used. 
Soil Fertility Levels 
Additional applications of phosphorus and potash were not made in 1962. With 
the exception of the Sikeston experiment, basic treatments were applied in 1961 
according to the results of soil tests made in the spring of 1961. Results of these 
tests are given in Table 2. 
Soil Moisture Measurements 
Soil moisture measurements were made at Columiba and the Orr Farm using 
the neutron moisture meter. It is intended that eventually such measurements will 
be made at all sites. 
Nitrogen Applications 
Intended nitrogen levels were 0, 25, 50, 75, 100, 150, and 200 pounds per 
acre. However, because of replanting, these levels were increased 25 pounds per 
acre at the Orr Farm and Columbia. With the exception of Sikeston, all nitrogen 
was plowed down in the spring. At Sikeston, due to the nature of the soil, 50 pounds 
of the 150 pound rate and 100 pounds of the 200 pound rate were sidedressed. 
Plant Population 
Plant populations were thinned to desired levels after emergence. Where 
possible, counts were obtained at harvest time; suckers were not counted. In.general, 
difficulty was again experienced in reaching the high plant population levels desired. 
The plots were harvested by hand at Spickard and at the Orr Farm. At the 
Bradford and Sikeston farms harvesting was done by combines with picker attach-
ments. Dropped ears were included in yield calculations. Moisture determinations 
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Table 1. Climatological Data From Weather Recording Stations Nearest the Experimental Sites, 1962 
De-
Total parture No. of days No. of days 
rainfall No. of da~s with rain Avg. from 90° or more 100° or more 
Location inches* ~ June July Aug. Se2t. 15 Dry Periods** Tem2. normal 1961 Avg. 1961 
Spickard 22 .35 8 9 7 5 5 8/6-8/23 72.2 -1.1 17 44 0 
Marshall 15.78 8 7 9 4 7 
5/7-5/24;6/4-6/23; 
8/5-9/2 75.1 +l.3 52 39 4 
Columbia 11.96 7 9 8 6 5 6/19-7/5;7/7-7/21 74.1 +1.8 53 39 5 
Sikes ton 20 .04 9 13 8 5 8 5/2-5/26;8/6-8/24 7).8 +0.3 55 51 0 
*May 1 to September 15 
**Dry Period: At l east 15 conse cutive days with les s than 0.25 in.precipitation. 
Table 2. Results of Tests on Soil Samples From the Experimental Sites 
Total 
O.M. P20s K Mg Ca J2H hydrogen 
Location Soil Type _:&__ lbs/A lbs/A lbs/A lbs/A .!:!gQ Salt rri.e./lOOg. 
Spickard Seymour 
silt loam 4.3 163 292 448 4920 6.o 5.4 5.0 
Marshall Marshall 
silt loam 3.2 131 595 665 4940 6.3 5.7 2.8 
Columbia Mexico 
silt loam 2.4 131 190 283 3660 6.2 5,6 3.0 
Sikeston Dexter fine 
sandy loam 1.5 230 405 100 1750 --- 4.7 2.3 
were made in the standard manner. Yields are on the basis <>f shelled corn and 
adjusted to a 15. 5 percent moisture content. 
Discussion of Statistical Methods 
(A discussion of the LSD measure of statistical significance is given in 
Missouri Agricultural Experiment Station Special Report 13.) 
NORTH MISSOURI RESEARCH CENTER 
SPICKARD, MISSOURI 
The experimental plots are located on Seymour silt loam that had been in corn 
for four seasons prior to 1961. Precipitation during the gr owing season was nearly 
normal. The corn was planted May 2 and harvested October 3. The result s are pre-
sented in Table 3 and Figure 1. Intended plant populations per acre were: 9, 000; 
13, 000; 17, 000; and 21, 000. Variety: Funk 144. 
Table 3. Average Treatment Yiel ds fo r Experiment Conducted a t the 
Northwest Miss ouri Resear ch Center, Spickard, 1962. 
Bushels Per Acre. 
Number Pounds of Nitrogen AEElied Per Acr e 
of plants 
Eer acre 0 __Q_ _2Q__ ...fl_ _!QQ_ __!2Q__ _gQ.Q_ 
8015 53 , 6 61. 7 70.6 80 . 0 83.4 90. 9 80 . 6 
10365 54 .0 78.4 87 . 8 96 .l 99 . 2 108 .1 104.8 
15887 49 . 6 61.1 85.6 113 . 9 114 .2 123.3 127 . 8 
20585 41.9 63 .0 82.6 107 .4 113.0 125.8 126.3 
LSD for plant populat ion (0.05 probabil i ty level): 17.0 
LSD for nitrogen (0.05 probability level ) : 6 .6 
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Figure 1 - Response of Corn Yield to Nitrogen Applications. North Missouri Agricultural Research Center, Spickard, 1962 . 
(S indicates plant population.) 
SALINE COUNTY, MISSOURI 
This experiment is established on Marshall silt loam. Precititation during 
the growing season was below normal. The experiment was replanted May 28 and 
harvested on October 13. The results are presented in Table 4 and Figure 2. In-
tended plant population per acre were 9, 000; 13, 000; 17, 000; and 21, 000. Variety: 
MFA K-6. 
Table 4. Average Treatment Yields for Experi ment Conducted in 
Saline County, 1962. Bushels Per Acre. 
Number 
of plants Pounds Nitrogen A22lied Per Acre 
2er acre 0 _22._ _72_. 100 _g_2.__ --11.2_ ~ 
9168 95 ,8 101.9 100.1 99.l 96.7 98.8 101.0 
13275 94 .2 107 .0 103.8 100.6 102.0 105.3 107 .1 
17006 87.2 102 .1 100. 6 101.7 103.2 97 .3 95.7 
20405 82 .• 4 90.2 101. 0 92.6 93.7 90.2 90 .4 
LSD for plant population (0.05 probability level ): 9.8 
LSD for nitrogen (0. 05 probability level): 4.7 
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Figure 2 - Response of Corn Yield to Nitrogen Applications. Saline County, 1962. (S indicates plant population.) 
BRADFORD EXPERIMENTAL FARM 
COLUMBIA, MISSOURI 
This experiment is established on Mexico silt loam. Precipitation was below 
normal during the 1962 growing season. The experimental field was fallow the year 
prior to the experiment, in 1961. The corn was replanted May 24 and harvested 
September 28. The corn was thinned to the intended stand but counts of stalks at 
harvest time were high on the two lower planting rates. The results are shown in 
Table 5 and Figure 3. Intended plant populations per acre were 9, 000; 13, 000; 
17, 000; and 21, 000. Variety: Missouri 880. 
Table 5. Average Treatment Yields for Experiment Conducted on 
the Bradford Farm, Columbia 1962. Bushels Per Acre. 
Number 
of plants Pounds of Nitrogen AEPlied Per Acre 
Eer acre 0 _2Q_ _12_ 100 125 175 225 
13402 72.8 71.3 75.0 70.2 69.9 68.7 75.5 
16571 57.6 63.1 66.6 67.3 60.1 71.5 69.5 
18799 57.5 54.1 53.6 54 .9 53.0 57.2 49.9 
21906 38.0 42.5 40.4 46.6 46.2 46.2 50.4 
LSD for plant population (0.05 probability level): 16.4 
LSD for nitrogen (0.05 probability level): 5.15 
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Figure 3 - Response of Cron Yield to Nitrogen Applications. Bradford Experimental Farm, Columbia, 1962. (S indicates plant 
population.) 
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SIKESTON FIELD OF THE DELTA CENTER 
SIKESTON, MISSOURI 
This experiment was conducted on Dexter fine sandy loam. Precipitation 
during the growing season was normal but irrigation was necessary due to two 
periods of drought. Because of the sandy nature of the soil, 50 pounds of the 150-
pound nitrogen treatment and 100 pounds of the 200-pound nitrogen treatment were 
sidedressed. The planting rates used in this experiment were higher than those 
used in the other three. The corn was planted April 28 and harvested September 18. 
The results are shown in Table 6 and Figure 4. Intended plant populations per acre 
were: 12, 000; 15, 000; 19, 000; and 24, 000. Variety: US 523 W. 
Table 6. Average Treatment Yields for Experiment Conducted at 
Sikeston Experiment Field, 1962. Bushels Per Acre. 
Number 
of plants Pounds of Nitrogen Applied Per Acre 
:Qer acre 0 __?2_ .....2.Q_ ....fl_ 100 _..l:.2Q_ 200 
11374 74.1 74.o 99.6 105.1 98.8 93,4 98,9 
13638 54.1 73,6 93,7 113,9 115.7 105 .4 105.9 
17611 52.5 53.8 82.6 99.9 109.7 112.9 117 ,9 
18774 51:9 59.7 81.3 107.0 97,0 94. 4 103.5 
LSD for plant population (0.05 probability level): 17.0 
LSD for nitrogen (0.05 probability level ) : 10.4 
Summary 
Adequate plant populations are necessary to use both soil moisture and plant 
nutrients efficiently. The optimum plant population and fertility level for a given 
section of the state can only be estimated from several years data. For this reason, 
extreme care should be taken when interpreting data from a single year's observations. 
Provisions of Project 455 call for detailed cost-return analysis as additional data 
become available. 
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Figure 4 - Response of Corn Yield to Nitrogen Applications. Sikeston Field of the Delta Center, Sikeston, 1962. 
(S indicates plant population.) 
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